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^ (x + a)(x + Z?) = x 2 + (a + Z?)x + cib 

$ (a + b ) 2 = a 2 + b 2 + 2 ab (x) 

^ a 2 + b 2 = (a + b) 2 — 2 ab 

^x 2 + (i) 2 = (x + i) 2 - 2 

$ (a - b) 2 = a 2 + b 2 - 2 ab (y) 

^ a 2 + b 2 = (a — b) 2 + 2a/? 

^x 2 + (i) 2 = (x-i) 2 + 2 


» (a + i>) 2 + (a - b ) 2 = 2 (a 2 + fe 2 ) [ v (x) +(y)] 

^ a 2 +b 2 = (a + &) 2 + (a-W 2 
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$ (a + b ) 2 — (a — b ) 2 = 4a/? [ v (x) — (y)] 
^(a + b) 2 = (a — b) 2 + 4a/? 


^(a — b) 2 = (a + Z?) 2 — 4a/? 


a/? = 


(a+b) 2 -(a-b ) 2 
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$ (a + ft + c) 2 = a 2 + ft 2 + c 2 + 2aft + 2ftc + 2ca 
^ a 2 + b 2 + c 2 = (a + b + c) 2 — 2 (aft + be + ca ) 

$(a + ft) 2 + (ft + c) 2 + (c + a) 2 = 2 (a 2 + ft 2 + c 2 + ab + be + ca) 


^ (x + a) (x + ft)(x + c) — x 2 + (a + b + c)x 2 + (aft + ftc + ca)x + aftc 
$(a + ft) 3 = a 3 + 3a 2 b + 3aft 2 + b 3 
^ a 3 + b 3 = (a + ft) 3 — 3 aft(a + ft) 

$(a — ft) 3 = a 3 — 3a 2 ft + 3ab 2 — b 3 
^ a 3 — b 3 = (a — ft) 3 + 3 aft(a — ft) 

$ a 3 + ft 3 + c 3 — 3aftc = (a + ft + c)(a 2 + ft 2 + c 2 — aft — ftc — ca) 

^a 3 + ft 3 + c 3 — 3 aftc = ^ (a + ft + c) {(a — ft) 2 + (ft — c) 2 + (c — a) 2 } 

$ (a — b) 3 + (ft — c) 3 + (c — a) 3 = 3 (a — ft)(ft — c)(c — a) 



© 
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# a 2 - ft 2 = (a + ft)(a — ft) 

# a 3 + ft 3 = (a + ft) (a 2 - aft + ft 2 ) 

# a 3 - ft 3 = (a - ft) (a 2 + aft + ft 2 ) 


Middile term: 

$ x 2 + qx + r <#lto toR*t , SR <nf*t q ^*ltW (a«b 

)£RH ^ Rt (RtTOT x 4R TO q (q= a+b) 4R TOT i 4R? ©TO SR <#l r 

(r=axb)4R TOT i 

^ x 2 + qx + r = x 2 + (a + b)x + ab = (x + a)(x + b) 

1) q>0, r>0 3,c°l (x + a)(x + b ) 
i’) q<0, r>0 3,c°l (x — a)(x — b) 

3) q>0, r<0 3,C°1 a'Sb^ Wtf ^fiS + 'Q - ^C<1 i 


# px 2 + qx + r = acx 2 + ( be + ad)x + bd = (ax + b)(cx + d) 

$x 3 + px 2 + qx + r = x 3 + (a + b + c)x 2 + (ab + be + ca)x + afre 

= (x + &)(x + b^)(x + c) 

^ pHttW qq§ 

« x 2 + (a + b)x + ab = (x + a)(x + b) = 0 m ^x = -a,x = -b I 

❖ ax 2 + bx + C = 0 <£R TOT* a«6 ^T,=> a + 6 = -- ^ axB=- 

a a 

RfTOt x 2 — (a + (3 )x + a(3 =o 

— b + yj ~b^~—ACLC 

$ ax 2 + bx + c = o r^^r^Rr ^r x — — — 

2d 

RttoTOs 

$ ax 3 + bx + c Rtf^TTR (x-m) W? 

<4RtTR (x-m) (R> Rlf*T RRT ©R ^(R Rfas ©RWR SiRR Rtf*T ^Rv 

^sfW( ax 3 + bx + c ) <4R 2TRR RtfRR(ax 3 ) RRtR "^R i ^RR (R Rlf*T RRT ©R RRt $G<IG^ CRfi* 'sTR*pg«1 

rrtr i ^ ©to ^iw ^r to Rto toN ^gr i ^tot r#?tr^r to r^gr crtr; ^gr i 


P(x) = ax 3 + bx + c 
P(x) x — m 

(x^nijlfox 3 )* bx + c (fax 2 )* amx + am 2 + b 


ax 3 — amx 2 

arnx 2 + bx + c 
amx 2 - am 2 x 


(am 2 + b) x + c 
(am 2 + b) x -(am 2 +b)m 
P(m) 4<r^T5TK am 3 + bm + c 

&a n = axaxaxaxa... (n^R*!l^ a ) 
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& a 0 = ( Something )° = 1 


o _ 


a~ n = — 
a n 


yfa = 


a 2 


$ Va = an 


yy, m — n l n 

\[a™- = (Va| = an ft V& = a n ft Jam = am 


(a m ) n = a mn 
(a b) m = a m . b m 


a\ m _ a™_ 

~ b m 

a m . a n = a m+n 


^ (a m * a n } 
#ta n = 


= a m_n 


••• a =\[a™ = 


m 

an 


# ^ a* = a y ^ ••• x =y 


$ ^ a m = b m ••• a=b 



$ log a n (& “ a «T^t n”^ ^ i 


$ ^ ^ttfwr i ^ ^ ?R*m ^ttfwr (?ft i 

$ t%f% 10 wt iog 10 m log m (atm \ 

$ a x = n ^G«l x = log a n 


^ x = log a n wi a x = n 


logarry base 1 — log 1 — 0 
$log a 10 = log 10 = 1 


£log a a = 1 

w ° 8 “ 6= li 


^ log a b x log & a = 1 
^ log a b x log & c x log c a = 1 
#log a M = log & M x log a b 


^log a M 


logfeM 

logft a 


☆ &log a 0 = 00 


$ log a M r = rlog a M 
^ log a (MN) = log a M + log a N 

^loga (f ) = loga M - log a N 
^log a Vrn = ^ log a m 

ty a l°gx b = frlog x a 


Q x y = Q y log e x 


© 
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(The Arithmetic Series) 

*fM8 l(First Term) +2+3+4+ n(LastTerm) 

^ (Common Difference) =Second term - first Term = 1 


$ ‘d 1 'PR*lJt (Number of Terms) = — — — + 1 

$ ^Tsrft (Sum of the Series) = x 

. c*l?*l*?+sN*T*l*? n+ i 

$ +5 (Avarage of the Series) = = — 

2 2 

c^i^y ^Rt^‘ 

a + (a+d) + (a+2d) + (a+3d)+ n 

*t^f = a 

« d = flifa *t*f - sw *t*f 

H&ft = n 

••• n ^ (C*fa *IW) = a +(n— l)d 

^ n = 1 

d 

n^f = | {2a + (n-l)d) 

a + ar + ar 2 + ar 3 ar 11-1 

^Tfs?T *MfN, 

W = a 

'SRptfs r = „ _ ^ 

*t*f ?R*!lt = n 

n ^sf *t*f = a X r 11-1 


n(n+l) 

2 


❖ r >0 1 Wffc r ^ ^Ijt 


*mrm n ^ *tw?j *ratt S„ = ax 

n r-1 

$ r < o i r (.1 -.9 )?rc*ijt ^t, 

^ ^.Tl 

m\<\ n ^ ?ratt S„ = ax 

n i- r 

❖ -l<r<l ^=T , n->oo ^=T 

*M<T n ^ *tw?j *prft 5„ = — — 

71 l-r 


'©?F^F i T Wo 

*mmr cwm = s n 

*tw?r *R*&r = n 
n ^sf ^ = C*R ^ 

^ 1+2+3+4+ n 


n(n+ 1) 


(2n — 1) 


$ 1+3+5+7+ 


n ^sf ^ 
C“fa*l*T 


sS n = (’t^^lrt) 2 


S l 2 + 2 2 + 3 2 + 4 2 + ••• 


.71 


2 


^ 5 n = - x n(n-l)(2n+l) 

6 



$1 3 + 2 3 + 3 3 + 4 3 + ••• 


n 


3 


n 2 (n+l) 2 _ ^-n(n+l )-.2 


kp% qfafa vansrpt ^(Hidden / Next Term) Fpf?I 

$ 1, 4, 9, 16 => 25 [v l 2 , 2 2 ,3 2 , 4 2 , 5 2 ] 

$1,9,25, 49, 81 => 121[vl 2 , 3 2 ,5 2 , 7 2 , 9 2 ll 2 toffi5?R^ 2 ] 

$ 9 36 81 144 => 225[v x 2 , (x + 3) 2 ,(x + 6) 2 ] 

$81, 27, .... 3,1 => 9 [v 3 4 , 3 3 , S 2 ^ 1 ^ 0 ] 

$ 1, 2, 3, 5, 8 , 13 , 21 , 34 => 55[v CT (^<4 *t*f = ^ ] 

$ 8, 11, 17, 29, 53, => 101 [v8, 8+(ll-8),ll+(l7-ll), ...] 

$ 1, 3, 6, 10, 15, 21 ,.... => 28 [v l,(l+2),(3+3),(6+4), (10+5)] 

$ 2, 8, 18, 32, => 50 [v 2, (2+6), (8+6+4), (18+ 6+4+4 ), (32+ 6+4+4+4 )] 

$ 2, 4, 8, 14, 22, 32.... =>44 [v 2,(2+2),(4+2+2),(8+ 2+2+2 ), (14+ 2+2+2+2 )] 

❖ 0, 5, 12, 21, 32 => 45 [v 0,(0+5), (5+5+2), (12+ 5+2+2 ), (21+ 5+2+2+2 )] 

$ 13, 17, 25, 41, => 73 [v 13,(l3+2 2 ),(l7+2 3 ),(25+2 4 ), (41+2 5 )] 

❖ 5, 7, 11, 19, =>35 [v 5,(5+2 1 )(7+2 2 ),(ll+2 3 ),(l9+2 4 )] 

$ 4, 6, 10, 18,.... => 34 [v 4,(4H-2 1 )(6+2 2 ),(l0+2 3 ),(l8+2 4 )] 

$ 3, 6 , 4, 9, 5, 12, 6 ,.... => 15 [v ti:t 3 :t 5 :t 7 3, 4, 5,6 1 t 2 :t 4 :t 6 :t 8 ^ 6,9,12,15] 

$ 4, 11, 8, 19, 12, => 27 [v 4,ll,(ti +4),(t 2 +8)(t 3 +4)(t 4 +8)] 

$ 27, 5, 25, 8, 23, 11, 21, 14 =>19 

[v t 3 :t 5 :t 7 => (27-2), (27-4), (27-6), (27-8) | t 4 :t 6 :t 8 =* (5+3), (5+6), (5+9)] 
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WtihS fa OS? Q >% f <p*H 

$0, 9 , 17 , 24 . .. 35 , 39 , 42 ....=> 30 

$ 1, 1,2, 3, 5, 8,13,21, ....=>34 
$1,3,6, 9, 15,21, ...=>28 
$1,3,7, ....21, 31, 43 =>13 
$10,17,25, 34, ....=>44 
$11,13,17, 19, ....25 =>23 

$ 11,16,26,40 94 =>60 

$11, 17, 13, 13, 18, 15, 15, 19 => 17 

$13,12, 14,11,12,10, ...=>16 
$13, 7,11, 5, 9, 3, 7, 1, ... =>5 

$ 15 , 13 , 12 , 11 , 9 , 9 .. => 6 

$172, 84,40, 18, ..=>7 
$18,12,15,10,12, 8, ... => 9 
$19, 14, 17, 12, 15, 10, 13, 8, 11, ... =>6 
$ 19,33,51, 73, ...=>99 
$2,11,32, 65,110, ..=>167 
$2,3,5, 7,11,13, ...=>17 
$2,3,5, 8,12,17,23,30, ...=>38 
$2, 9, 6, 7, ....5, 54, => 18 
$21,18, 9,27, 24,12,36, ....=> 33 
$24, 8,16,15, 5,10, 9, ... => 3 
$3,10, 4,13, 5,16, 6, ...=>19 
$3, 4, 7, 7, 15, 13, 31,.. =>25 
$3, 5, 9, 15,23,33, ...=>45 
$3, 6, 10, 30, 35, 140, 146, ... =>147 
$3, 7, 14, 18, 36, 40, 80, 84, .... => 168 
$3, 7,28,32, 8, 12, 48, =>52 
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